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METHOD OF AND APPRATUS FOR CONTROLLING SENDING POWER OF A 
CLIENT STATION IN WIRELESS LOCAL AREA NETWORK 



BACKGROUND OF THE INVENTION 
1 . Technical field 

The invention relates to a method of implementing optimum sending power control of a 
station in a local area network (LAN), and more particularly to a method of and an 
apparatus for controlling sending power of a client station in a LAN by controlling a 
sending power level of the client station having a poor communication environment 
among a plurality of client stations to allow it to have data communication with another 
client stations belonging to the plurality of client stations. 

2. Description of the Prior Art 

Fig. 1 shows a configuration of an entire wireless LAN system for describing the 
structure and operation of a general wireless LAN. The entire wireless LAN system 
consists of a plurality of wireless network modules WNM (0,1,2,..., N). Each station 
having the wireless network modules WNM's has a wireless anterma ANT. The wireless 
antenna for each station can comprise two antennas with diversity in order to reduce the 
multipath fading effect that occurs in most of wireless environment. The wireless 
network module WNMO is connected to the access point of bridge module 10 for 
connecting a wired network to the wireless network, and the rest modules WNM(l) to 
WNM(N)"are wireless client network modules and connected to a corresponding client 
station, respectively, by means of a PCMCIA type II or ISA bus. Also, one or more 
bridge modules can be connected to a wired Ethernet cable for connecting the wired 
network to the wireless network. As such, each client station can receive control signals 
from a server 20 through the Ethemet to which the access point 1 0 is connected. 
Through the access point 10 to which the wireless network module WMNO is connected 
and the bus interface, communication between client stations to which the wireless 
network modules WNM(l) to WNM(N) are connected is made at a given sending power 
level specified through a single channel in a wireless manner, and, in this case, spread 
spectmm modulation/demodulation technology is employed. 

In a conventional wireless LAN system as shown in Fig.l, the access point serving as a 
bridge cannot automatically set sending power level control of a client station when the 
signal level received from the client stations is different from a reference signal level 
value, in sending/receiving data to/from a plurality of wireless LAN client stations. Also, 
the wireless LAN client station cannot ask signal sending power level control to the 
access point 10 when the signal received from the access point is different from the 
reference signal level value. Therefore, the wireless LAN client stations and the access 
point 10 cannot keep optimum data sending/receiving condition. Also, when the 
wireless LAN client stations send/receive data, they attempt to detect a carrier signal by 
setting the threshold value of the initial received signal strength indicator RSSI to a 
specified default value, so that a client station having very small signal sending power 
among the plurality of client stations continues poor data sending/receiving condition. 
Therefore, this disadvantageously results in increased network traffic and lowered 
perform£ince. 
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BRIEF SUMMARY OF THE INVENTION 

The invention was conceived to address the aforementioned conventional problems. It is 
thus a technical object of the invention to provide a method of and an apparatus for 
controlling sending power of a client station in a LAN by controlling the sending power 
level of a client station in poor communication environment among a plurality of client 
stations in order to allow data communication with the rest plurality of client stations. 
It is another technical object of the invention to provide a method of and an apparatus 
for controlling sending power of a client station in a LAN by setting a threshold value of 
an initial RSSI (received signal strength indicator) to a value in a client station having 
very small signal sending power among the plurality of client stations, not to a specified 
default, in order to have more optimum data communication. 

In order to achieve the aforementioned technical object of the invention, the method of 
controlling sending power of a client station in a local area network LAN is provided, 
which LAN consists of a plurality of client stations and one access point serving as a 
bridge, wherein the method is characterized by comprising the steps of: requesting the 
access point to control a sending power level when the signal level received in the client 
station is low; and requesting all client stations to swdtch the sending power mode when 
the access point receives the request of sending power level control. Preferably, the 
invention is chsiracterized in that the client station has a map for compensating for the 
sending power level for the plurality of client stations. 

Another technical object of the invention is to provide an apparatus for controlling 
sending power of a client station in the LAN, which LAN consists of a plurality of client 
stations and one access point serving as a bridge, the apparatus comprising means for 
requesting the access point to control a sending power level when the signal level 
received in the client station is low; and means for requesting all of the client stations to 
switch the sending power mode when the access point receives the request of sending 
power level control. Preferably, the invention is characterized in that the client station 
has a map for compensating for the sending power level for the plurality of client 
stations. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the present invention will become apparent from the 
following detailed description of a preferred embodiment thereof illustrated with 
reference to the accompanying drawings, wherein: 
Fig. 1 shows a configuration of an entire wireless LAN system; 

Fig.2 shows a configuration of a wireless LAN client system to which the invention is 
applied; 

Fig.3 shows a configuration of a wireless LAN network; 
Fig.4a shows a map of signal sending power of a client station; 
Fig.4b shows a configuration of a new map; 

Fig.5 is a flow chart showing a sending power control algorithm; and 

Fig.6 is a flow chart showing a threshold resetting algorithm for sending power. 

Detailed Description OF THE PREFERRED EMBODIMENT 

Hereinafter, the preferred ernbodiments of the invention will be described in detail with 
reference to the accompanying drawings. 
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Fig.2 is a block diagram of a wireless LAN client system to which the invention is 
applied. The wireless client system comprises an medium access controller MAC 200, a 
baseband I/Q spread/despread unit 210, an IF modulator/demodulator 220, BPF 230 and 
240, an up-down converter 250, a power amplifier PA 260, a low noise amplifier LNA 
270, a switch 280, a send/receive buffer 290, a dual diversity antenna 300, a master 
clock generator 340, a flash RAM 350, a static RAM 360, a reference clock generator 
370, an IF VCO 380, a dual PLL synthesizer 390, an RF VCO 400, a host computer 500 
and a threshold value refresh unit 600. Here, the threshold value refresh unit 600 
consists of an analog-digital converter 310, a CCA output and a threshold value 
resetting unit 320 and an RSSI reference generator 330. 

Also, the wireless LAN client system is connected to a host computer 500 by means of a 
PCMCIA bus or ISA bus through which data and control signals are sent and received 
between them. By means of a local bus, the MAC controller 200 is connected to the 
flash RAM 350 and the static RAM 360, respectively. The MAC controller 200 is a 
medium access controller element MAC for the wireless LAN, and receives clear 
charmel assessment CCA output and CCA signals from the threshold value resetting 
unit 320 to carry out wireless communication protocol 'carrier sense multiple 
access/collision avoidance' CSMA/CA. 

Between the MAC controller 200 and the baseband I/Q spread/despread unit 210, 
control data and control clock are communicated. The master clock generator 340 
provides master clock signals to the MAC controller 200. Also, the MAC controller 200 
provides the dual PLL synthesizer 390 with control signals and serial data signals for 
switching of the send/receive mode. In this case, the control signals for switching of the 
send/receive mode are provided to the switch 280. The reference clock generator 370 
provides a reference clock to the baseband I/Q spread/despread unit 210 and the dual 
PLL synthesizer 390. 

The baseband I/Q spread/despread unit 210 spreads each signal of I and Q symbols 
created after taking exclusive OR of the pseudo number PN Barker code for the serial 
datastreams inputted from the MAC controller 200 and then differential-coding them, or 
despreads the IF signals inputted from the IF modulator/demodulator 220 back to the I 
and Q symbols. 

The dual PLL synthesizer 390 receives clock signals from the reference clock generator 
370 and provides the intermediate frequency IF signals to the IF modulator/demodulator 
220 through the IF VCO 380. The IF modulator/demodulator 220 receives the IF signals 
as input, modulates the baseband digital I and Q signals to IF signals and then provides 
them to the up-down converter 250 through the bandpass filter BPF 230, or converts the 
modulated IF signal from the up-down converter 250 to baseband digital I and Q signals 
through BPF 240 to provide them to the baseband I/Q spread/despread unit 210. Also, 
the output of the IF VCO 380 is provided to the dual PLL synthesizer 390. 
The surface acoustic wave (SAW) bandpass filter (BPF)(230,240) located between the 
IF modulator/demodulator 220 and the up-down converter 250 is used to shape the 
sidelobe signal of IF signals. 

The up-down converter 250 converts the spread signals inputted from the IF 
modulator/demodulator 220 through BPF 230 to super high frequency signals to provide 
them to the power amplifier PA 260, or converts the super high frequency spread signals 
inputted from the low noise amplifier LNA 270 to IF signals to provide them to the IF 



3 



modulator/demodulator 220 through BPF 240. 

RF VCO 400 is controlled by means of control voltage of the dual PLL synthesizer 390, 
and the central frequency of the output frequency is created as a difference between the 
channel frequency and the IF modulated/demodulated signal and then provided to the 
up-down converter 250 and the dual PLL synthesizer 390. 

The central frequency of the output frequency of the IF VCO 380 does not change, and 
what is required is thus a small tuning voltage change. 

The signal converted by the up-down converter 250 is amplified by the power amplifier 
260 and band-filtered through BPF 290, subsequently transmitted through the diversity 
antenna 300, or the signals inputted through the diversity antenna 300 is filtered through 
BPF 290, amplified by LNA 270 and then provided to the up-down converter 250, In 
this case, the switch 280 for switching the antenna 300 to the send/receive mode is 
connected between each one end of the power amplifier 260, LNB 270 and BPF 290. 
The threshold value refresh unit 600 consists of the A/D converter 310 and the CCA 
output and threshold value resetting unit 320, and provides the MAC controller 200 with 
CCA signals. In this case, the A/D converter is used for receiving analog signals of the 
received signal strength indicator RSSI from the IF modulator/demodulator 220 and 
then converting them to digital signals under the control of the reference signal 
generator 330 for generating a reference voltage determined by means of resistors Rl 
and R2. The threshold value resetting unit 320 is used for comparing the digital- 
converted signal with the threshold value data from the MAC controller 200 to set the 
- value provided from the MAC controller 200 as a reset value and to set CCA" to high if 
the RSSI_hexa value is larger than the threshold value, or to set the RSSI_hexa value as 
a threshold value and to set CCA output to low if the RSSI_hexa value is smaller than 
the threshold value provided from the MAC controller 200. 

Fig. 3 shows a configuration of a wireless LAN network. In the network, a plurality of 
client stations S1,S2„..., SN can request power level control so that the receiver can 
keep an optimum signal level, by controlling the power level of signals sent/received 
depending on the distance or channel environment of each station to obtain an optimum 
BER when sending/receiving data. If the distance between stations is different or a 
received signal in a specific station is below a reference value in a wireless channel 
having an obstacle, data for compensating for the power level of the specific station is 
sent to the specific station through the access point AP. 

AP controls initial sending power at step 31 in Fig.5. Subsequently at step 33, it 
transmits information packets to all of the plurality of stations to inform them of 
switching to the "sending power control mode" when it is required to control sending 
power in the stations with currently established connection through the control channel 
(for communication between AP and each station), or when a sending power level 
control request frame is received from a client station. The stations that received the 
information packet informing them of switching to the "sending power control mode" is 
switched to the mode for sending power control at step 35. AP sequentially polls the 
stations with currently established connection and instructs the order for sending any 
signal at a predetermined sending power for a given time, at step 37. 
All of the plurality of client stations send any signal through the antenna with a given 
sending power when each station itself is polled by AP. 

The rest stations which were not polled sense the signal power sent by the specific client 
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station polled by AP and decide whether it is a proper received signal power. 
Subsequently they select one of increase power, decrease power or keep current power 
and then save it in a specific register (hereinafter, referred to as a "power level update 
request register"). When the above process ends at step 39, AP receives a value of the 
power level update request register from each station through the control channel. AP 
returns the information to the station that was polled for sending power control, so that 
the specific client station that requested sending power level control gets the 
compensation information for the received signal level that is obtained when the signal 
sent by the specific station arrived at another specific station, at step 41. This is stored in 
a table (hereinafter, referred to as a "transmitted signal power map") to determine a 
proper sending power selectively for each station for communication, at step 43, 
When the above process ends, AP polls the rest stations and repeats the above process. 
When AP finishes polling of all stations that requested sending power level control, 
each station has a signal sending power map for the other stations but itself (see Fig.4a 
for the map). When a station intends to carry out data communication with another 
station through a wireless channel, it reads out an optimum signal sending power from 
the signal sending power map to determine the power of a signal sent. The signal 
sending power map can be updated when a new station is connected to AP, or channel 
condition is corrupted due to movement or obstacles and the like, so that it senses that 
its received signal level is different from an optimum value, or when the relevant station 
requests switching to the sending power control mode. 

Li the case that N stations are typically connected together as shown in Fig.4b, AP 
notifies all stations of switching to the sending power control mode in order to control 
signal sending power for the newly connected station N-f-1, and polls the station N+1 
newly connected so that the station N-M can transmit any signal at a predetermined 
sending power. The existing stations already connected to AP sense the received signal 
level obtained in its own receive circuit, store the information about power 
compensation in their own power level update request register and then transmit it to AP 
while updating their own signal sending power map. 

The station newly connected prepares a signal sending power map on the basis of the 
sending power compensation information received from AP. Since receiving/sending 
data is carried out at an optimum signal sending level in communication between 
stations when requesting the aforementioned sending power control, it is possible to 
achieve low BER and save consumed power. Since switching to the sending power 
control mode is requested once every time a new station is connected or an improper 
value of received signal level is sensed, time required and burden for executing the 
algorithm is relatively not significant. A flow chart for the above algorithm is shown in 
Fig.5, and the algorithm is implemented in software so that client stations can 
send/receive request and response in frames each other by means of fi-ames. There are 
bits in a frame set to identify AP and a station, but AP and stations have the same 
structure in actual hardware. One difference is that AP is connected to the Ethernet 
module. As described above, the send/receive path in the invention is made in the order 
of host computer ?MAC controller ?IF means ? RF means ? send/receive antenna. 
A specific client station requests signal sending power level control through AP when 
the signal received from the plurality of client stations including AP is different from a 
specified value and the received signal level is not appropriate. AP that received signal 
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sending level control request collects data for signal power level compensation from the 
plurality of client station but the specific client station, and resends the data back to the 
specific client station. As a result, the specific client station has a signal sending power 
map for all of the client stations and sends/receives data on the basis of such a map. 
Also, it keeps optimum wireless channel environment by setting the threshold value of 
the initial RSSI to the value of a client station having the lowest signal sending level 
among the plurality of client stations in order to lower network traffic and achieve the 
highest processing efficiency. 

As described above, the invention concerns implementation of optimum sending power 
control of a wireless LAN station. In a network structure having a plurality of client 
stations and one AP serving as a bridge, AP and each client station can request signal 
sending power level control when a specific client station receives a signal from the rest 
plurality of client stations including AP and determines the received signal power level 
is different from a specified value, resuUing in an improper received signal level. 
A client station sends a dataframe for requesting sending power control to AP, and the 
AP that received the dataframe sends all of the plurality of client stations a dataframe 
that notifies switching to the sending power level control mode. The AP that received 
sending power control request sends a frame for sending power control at a 
predetermined sending power level to all of the client stations including AP and the 
client station that sent the request. All of the stations that received the frame for sending 
power control sense their own received power level and then send AP a power level 
compensation information frame for the specific station that requested the frame for 
sending power control request. 

Fig.6 shows a flowchart for executing a reference threshold value resetting algorithm. A 
plurality of client stations and AP first set a specified threshold value at step 5 1 . The 
threshold value refresh unit 600 receives, as an input, a signal from a received signal 
strength indicator RSSI outputted from the IF modulator/demodulator 220 shown in 
Fig.2. The value is then digitized through the AID converter 310 to be converted to a 
hexadecimal RSSI_hexa value at step 53. The RSSI_hexa value newly converted and 
inputted is compared with the threshold value provided from the MAC controller 200 in 
the CCA output and threshold value resetting unit 320 of Fig.2 at step 55. In this case, if 
the RSSI hexa value is larger, the threshold value provided from the MAC controller 
200 is set as a reset value at step 57, and clear channel assessment CCA is set to high at 
step 61. If the RSSI hexa value is smaller than the threshold value provided from the 
MAC controller 200, the RSSI_hexa value is set as a threshold value at step 59, and 
CCA output is set to low at step 63. Therefore, the plurality of client stations and AP set 
their threshold value to the value of the station that sends signals at the lowest sending 
power level, so that data communication with many stations is possible to increase 
network processing capability and to reduce traffic. 

As described above, when a plurality of client stations that consist of a wireless channel 
environment send/receive data to/from the other stations, a specific client station among 
the plurality of stations can have smooth data communication with AP, but any client 
station among the plurality of client stations may have poor wireless channel 
environment due to a distance or barrier. In this case, with the present invention, it is 
possible to build up an improved wireless communication channel environment and to 
reduce network traffic by carrying out sending power level control of a station having 
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the poor communication environment through AP. 

Also, when the plurality of client stations that consist of a wireless channel environment 
send/receive data to/from the other stations, the plurality of client stations and AP set a 
threshold value that allows signals from a station that sends signals with smallest 
sending power to be communicated to implement data communication with the plurality 
of client stations in order to increase network processing capability and to reduce traffic. 
From the foregoing description, it will be observed that various modifications and 
changes can be made by those skilled in the art without departing from the true sprit and 
scope of the present invention. It should also be understood that the foregoing 
description is intended to illustrate and not to limit the scope of the invention as defined 
by the claims. 
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What is claimed is; 



1. A method of controlling signal sending power of a client station in a local area 
network LAN consisting of a plurality of client stations and one access point AP serving 
as a bridge, the method comprising the steps of: 

requesting the access point to control a signal sending power level when the signal level 
received in a client station is low; and 

requesting all of the client stations to switch the signal sending power mode when AP 
receives the request of sending power level control. 

2. The method as claimed in claim 1, characterized in that the client station has a 
map for compensating for the sending power level for the plurality of client stations. 

3. The method as claimed in claim 2, wherein the step of requesting switching of 
the sending power mode comprises the steps of: 

first setting a specified threshold value by the plurality of client stations and AP; 

receiving, as an input, a signal of a received signal strength indicator RSSI and then 
converting the value to a digital value; - - - - " 

comparing the newly converted input digital value with a threshold value provided from 
a MAC controller; and 

in said comparing step, if the digital value is larger, setting the threshold value provided 
from the MAC as a reset value, and setting clear channel assessment CCA to high, and, 
if the digital value is smaller than the threshold value provided from the MAC, setting 
the digital value as a threshold value, and setting CCA to low. 

4. An apparatus for controlling signal sending power of a client station in a local 
area network LAN consisting of a plurality of client stations and one access point AP 
serving as a bridge, the apparatus comprising: 

MAC means for requesting the access point to control a signal sending power level 
when the signal level received in the client station is low; and 

MAC means for requesting all client stations to switch the signal sending power mode 
when the access point receives the request of sending power level control. 

5. The apparatus as claimed in claim 4, characterized in that the client station has a 
map for compensating for the sending power level for the plurality of client stations. 

6. The apparatus as claimed in claim 5, further comprising a threshold value 
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refresh unit for detecting a signal from a client station having the lowest signal sending 
power level. 

7. The apparatus as claimed in claim 6, characterized in that the threshold value 
refresh unit comprises: 

an AID converter for receiving analog signals of RSSI from the IF 
modulator/demodulator and then converting them to digital signals under the control of 
a reference signal generator for generating a reference voltage determined by means of 
resistors; and 

a threshold value resetting unit for comparing the digital-converted signal with a 
threshold value provided from the MAC to set the threshold value provided from the 
MAC as a reset value if the digital signal value is larger, to set the digital signal value as 
a threshold value if the digital signal value is smaller than the threshold value provided 
from the MAC. 
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ABSTRACT 

The invention pertains a method of controlling sending power of client stations in a 
local area network LAN consisting of a plurality of client stations and one access point 
AP having a bridging function. The method comprises the steps of: requesting the 
access point of controlling a sending power level when the signal level received in a 
client station is low; and requesting switching of the sending power mode to all of the 
client stations when the AP receives the request of sending power level control. 
When a plurality of client stations that consist of a wireless channel environment 
send/receive data between them, a specific client station among the plurality of stations 
can have smooth data sending/receiving v^th AP, but any client station among the 
plurality of client stations may have poor wireless channel environment due to a 
distance or barrier. In this case, with the present invention, it is possible to build up an 
improved wireless communication channel environment and to reduce network traffic 
by carrying out sending power level control in order to overcome poor communication 
environment through AP. 

Also, when the plurality of client stations that consist of a wireless channel environment 
send/receive data to/from the other stations, the plurality of client stations and AP set a 
threshold value that allows a station that sends the smallest signals to send/receive 
signals in order to increase network processing capability and to reduce traffic. 

FIG. 2 _ _ . . - - 
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